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■ occurrences of the word "oxhide". 

In Claim 42, at line 3, insert --gate-- before "oxide". 
Please cancel Claim 43 . 

j 

At Claim 53, at line 1, delete "said" and substitute 
"the"; at line 3, delete "part". 

Please a mend Claims 17, 3 0-32, 46 and 52 as follows: 

17. ( ( amended) A trench DMOS transistor cell, comprising: 

substrate of a first conductivity type, said 
substrlate having a surface; 

an epitaxial layer of said' first conductivity type 
formed Ion said surface of said substrate, said epitaxial 
layer leaving a top surface and a bottom surface, said 
epitaxial layer having a substantially uniform initial 
dopant concentration at formation; 

a bfody region of a second conductivity type formed in 
said epitaxial layer, said body region extending, as 
measured from said top surface of said epitaxial layer, to 
a first depth at a first location and to a depth of d 

at a seconctt location, where d is less than d max , said 
first and s^6ond locations being separated by a 
predetermine^ Jjerfizontal distance; 

a souVce\ region of said first conductivity type 
formed in sa^iq expitaxial layer above a portion of said 
body region, siid portion of said body region being 
located between! said second location and said source 
region; and 

a trench formed in said epitaxial layer , having 
substantially vertical side walls, extending from said top 
surface of said epitaxial layer to a depth d tr , said depth 
d tr being less than\said depth d max# and greater than said 
depth d, said trench\being (i) closer to said second 
location than said fiVst location/ and (ii) [said trench 
being] horizontally aojacent said source region. 
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30.' oAmended) A trench DMOS transistor cell, comprising: 

a smbstrate of semiconductor material of [heavily- 
doped] a ^irst electrical conductivity type having a top 
surface; 

a first Covering layer of semiconductor material of 
said first electrical conductivity type, said first 
covering layer (Y) having a dopant concentration less than 
that of said subsorate, (ii) having, a top surface and 
(iii) being contiguous to and overlying the substrate top 
surface ; 

a second covering layer of sejni conductor material of 
second electrical conddctjivity type having a top surface 
and being contiguous to \p ne to P surface of the first 
covering layer and extending vertically downward from the 
top surface of the first covering layer into an upper 



ser; 



Ter 



portion of the first c 

a third covering 
[heavily doped] said 

having a top surface /and being \conti 
overlying the top surface of 



first ele\ctr 



semiconductor material of 
ical conductivity type 
to and partly 
second covering layer, 



[where a portion of the second covering layer is heavily 
doped and this portion extends vertically upward through 
the third covering layer to the top\surface thereof and 
forms an exposed pattern of the second covering layer in 
the top surface of the third covering\ layer , and] where 
the maximum depth [of the heavily dopeffi portion] of the 
second covering layer relative to the t^p surface of the 
third covering layer is a depth d x ; 

a trenchj, having side walls and a bottom wall 

[bottom walls and] , said side walls extending vertically 
downward from the top surface of the third covering layer 
through the third and second covering layers\and through a 
portion of, but not all of, the first covering layer, 
where the trench has a maximum depth relative \to the top 



L:\DMS\791O\M-799-3C\0155O43 .WP 



SER. NO. 08/453,285 



^urface of the third covering layer equal to a second 
depth d 2 and d 2 is less than. d 1# where the trench in 
horizontal cross section is approximately a polygonal 
stripe ,\ and where this polygonal stripe laterally 
surrounds\and is spaced apart from the exposed pattern of 
the second covering layer at the top surface of the third 
covering layers 

a layer of \xide positioned within the trench and 



contiguous to the bottom v^alis^and side walls of the 
trench so that portions, but not all, of the trench are 
filled with the oxide laY£r; 

electrically conducting semiconductor material, 
contiguous to the oxide layeV^ami^positioned within the 
trench so that the oxide] Layerv lies between the 



Luc tor 



electrically conducting eemicon 
bottom and side walls oq the tren<: 

three electrodes tfra-t-^are ele\ 



material and the 
cind 

trically coupled to 



the electrically conducting semiconductor material in the 
trench, to the third covering layer ano\to the substrate, 
respectively; 

wherein the difference d 1 -d 2 of said\first and 
second depths d x and d 2 is sufficient to fora^ junction 
breakdown away from the trench and into the [h\avily doped 
jDortion of the second covering layer] 



• (Amended) A tre/ch DMOS transistor cell as in Claim 

[31] 3£, wherein said J^fench comprises rounded edges of 
oxidized material [, N%ere said bottom surfaces and said side 
surfaces of said trench meet said top surface of said third 
covering layer and/ where said side surfaces of said trench meet 
with one another]/ 



32. 




(Amended/ )ff trench DMOS transistor cell, comprising: 
a substrafteY 
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" an epitaxial layer above the substrate; 

a trencft in the epitaxial layer, the trench having 
substantial!^ vertical side walls and having a 
predetermined! depth d tr ; and 

a bo&tf^ r\egion in the epitaxial layer, the body 
region ha^ingf £ predetermined maximum depth d^^, 

wheratn tine depth d tr is less than the depth d^^ 

and 

wherein tie difference between the depth and 
the depth d tr is\ sufficient to force junction breakdown 
away from the tranch and into .the epitaxial layer. 



(Amended) A transistor, comprising: 
a first region of a first coirciuctivity type; 
a second region of a second conductivity type over 
said first region; 

a third region of saicK first conductivity type such 
that said first and thir^r regions are separated by said 
second region; 

a trench , hav\Ac/ substantially vertical side walls, 
extending through said third and second regions; and 

a gate in sa/ld trench; wherein a portion P of said 
second region, jwhich portion is spaced from said trench, 
extends deeper than said trench so that, if a 
predetermined voltage is applied to said gate and to said 
third region and another predetermined voltage is applied 
to saicy f irst region, an avalanche breakdown occurs away 
f rom A surface of said trench. 
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(Amended) A transistgf, comprising: 
a first region of A first conductivity type; 
a second regiol^/of said first conductivity type over 
said first region/^aid second region being lighter doped 
than said f irst/region; 
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a third region of a second/conductivity type over 
said second region, said second and third regions forming 
a junction; 

a fourth region" of s^id first conductivity type over 
said third region; 

a trench , having /substantially vertical side walls, 
extending through sa^d fourth and third regions; and 

a gate in saMS^rench; wherein a deepest part of said 
third region is l6rerally spaced from said trench; and 
wherein a distance between said deepest part of said third 
region andsa/d first region is less than a depletion 
width of a g/lanar junction which has the same doping 
profile as/ does said junction between said second and 
third regions at said deepest part of said third region 
and which is reverse biased around its breakdown voltage . 




54. A semiconductor device . comprising : 

a semiconductor body having a trench therein of depth 
d tr and substantiallyV vertical side walls, said 
semiconductor subs tratp. including a body region, said body 
region having a maximuta cfcepth of c^-^, wherein said 
maximum depth d max bei hg_^OT ater than said depth d tr by an 
amount sufficiently large to ^orce junction breakdown away 
fVnm said trench- 

* J 

5*> . A semiconductor device as in Claim Sjf, further 
comprising a subs&rlate of a first conductivity type, an 
epitaxial layer/of s\id first conductivity type and. wherein 
said body regain is of a second conductivity type . 

56. A semiconductor device's in claim 55 wherein the 
epitaxial layer has a top surr^cja^and the body region extends 
from the epitaxial layer top s*tH^HCe into an upper portion of 
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cia^-1 



the ep i taxi afc^l aye r . 



semic 
source region 




or device as in claim wherein a 
in said epitaxial layer. 



58. A semiconductor 
body region extends upward 
forming an exposed pattern at 




as in Claim $A wherein said 
gh the epitaxial region/ and 
e epitaxial layer top surface. 



4° i 3^ 

. A semiconductor device ah in Claim p€ wherein the 



A 
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&Q. A semiconductor device as in Claim jA wherein said 
trench has side walls, said semiconductor device having an 
oxide layer on said trench waijfls, and wherein said oxide layer 
is etched to create rounded (/orners in said trench. 



41 



A semiconductor device as in Claim , further 
comprising a gate oxide \lajcer within the trench. 



i 



A semi conduct 02/ device as in Claim further 
comprising an electrically conducting material contiguous to 
said gate oxide layer, |/herein said gate oxide layer is located 
between said electrically conducting material and said trench. 

A semiconductor device as in Claim fyL , further 
comprising : 

a first po|Lysilicon layer on a portion of said, gate 
oxide layer,* 

a second /foxide layer on a portion of said first 
polysilicon layer; 

a second? polysilicon layer on a portion of said 
second oxide| layer; and 

a metali layer wherein said e coonc fc polysilicon layer 

A** 
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